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(5 7) Abstract: 

PROBLEM TO BE SOLVED: To enable a user to easily utilize routine 
processing by monitoring user operation onto a computer system and 

extracting the routine processing from operated contents. • 
SOLUTION: The operation of the user onto the computer system is 
monitored, operation contents are recorded, and a series of operations 
that frequently appears from the recorded contents is extracted as the 
routine processing (called operation pattern). Such an interface with 
which the user can easily utilize the extracted operation pattern is 
provided. 
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[Title of the Invention] METHOD FOR AUTOMATING ROUTINE 
PROCESSING BASED ON OPERATION MONITORING 

5 

[Claims] 

Claim 1 A system which supports improving efficiency of operations 
performed in a calculator system by analyzing at least one operation 
pattern frequently used by a user based on an operation history and 

10 enabling the user to use the operation pattern easily as a fixed 
processing, the system comprising: 

an operation monitoring module (a component of software is 
called "module") operable to monitor the user's operation on the 
calculator system, and to record the operation and the operation 

15 state; 

an operation history database operable to accumulate the 
operation history recorded by said operation monitoring module; 

an operation pattern analysis module operable to analyze a 
series of operations (hereinafter referred to as an operation pattern) 
20 which frequently appear based on said operation history database; 

an operation pattern database operable to accumulate the 
operation pattern; and 

an operation pattern utilization module operable to provide an 
interface by which the user can easily use the operation pattern. 

25 

Claim 2 The system according to Claim 1, 

wherein each user is identified based on the accumulated 
operation history so that a record of operation pattern and an 
interface which differs depending on the user is provided. 

30 

Claim 3 The system according to Claim 1, comprising the following 
functions of: 

- 1 - 
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editing the operation pattern; 

storing the operation pattern into an external unit of the 
system; and 

inputting the stored operation pattern. 

5 
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[Detailed Description of Invention] 
[0001] 

[Technical Field] 

The present invention relates to a technique for improving 
5 operation efficiency of a calculator system by using details of the 
operations actually performed in the past when using the calculator 
system. In particular, the present invention relates to a technique 
for acquiring and reproducing knowledge related to a fixed 
processing based on the operation history. 
10 [0002] 

[Related Art] 

Japanese Laid-Open Patent Application No. 11-265368 
discloses "operation procedure management system" as a technique 
for improving operation efficiency by using operation history. In 

15 the above mentioned technique, an operation log is analyzed; 
knowledge is acquired as to which operation should be performed in 
certain aspect; an appropriate operation to be performed 
subsequently in certain aspect is suggested using the acquired 
knowledge; thereby improvement of the operation efficiency is 

20 supported (hereinafter referred to as a prior art). 
[0003] 

[Problems that Invention is to Solve] 

The prior art presents the optimum operation to be performed 
in certain aspect, a plurality of operation candidates and future 

25 operations to be performed several steps ahead, based on 
knowledge regarding priority. However, according to the prior art, 
it is necessary that the initial problem and the final result are clear. 
Therefore, the prior art is suitable for applying to problem solving 
such as responding to a client's inquiry and troubleshooting. On 

30 the other hand, the prior art cannot improve efficiency of a fixed 
operation in which specific sequential operations are repeatedly 
performed such as an operation which does not clearly include an 
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initial problem and a final result, and an operation which does not 
include an initial problem and a final result at all. Also, according to 
the prior art, the user directly inputs the operation into a storage 
apparatus. Therefore, the prior art cannot be applied to an 
5 operating system which monitors the user's operation, and improves 
efficiency of the fixed operation. 

[0004] An object of the present invention, in view of the above 
mentioned problems, is to provide a system which monitors a user's 
operation performed on a calculator system, extracts a fixed 
10 processing from details of the performed operation, and enables the 
user to easily use the fixed operation. 
[0005] 

[Means to Solve the Problems] 

A system which supports improving efficiency of operations 

15 performed in a calculator system by analyzing at least one operation 
pattern frequently used by a user based on an operation history and 
enabling the user to use the operation pattern easily as a fixed 
processing, the system including: an operation monitoring module 
operable to monitor the user's operation on the calculator system, 

20 and to record the operation and the operation state; an operation 
history database operable to accumulate the operation history 
recorded by said operation monitoring module; an operation pattern 
analysis module operable to analyze a series of operations 
(hereinafter referred to as an operation pattern) which frequently 

25 appear based on said operation history database; an operation 
pattern database operable to accumulate the operation pattern; and 
an operation pattern utilization module operable to provide an 
interface by which the user can easily use the operation pattern. 
[0006] 

30 [Embodiments of the Present Invention] 

The first embodiment of the present invention will be 
described referring to FIGS. 1 to 4. FIG. 1 is a diagram showing a 
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configuration of the present invention. In FIG. 1, 1 is an operation 
monitoring module which monitors the user's operation performed 
on a calculator system, and accumulates, into an operation history 
database, the operation details and the operation state in which the 
5 operation is performed. Here, the above mentioned operation state 
means a necessary condition for performing the operation. 2 is an 
operation history database which accumulates information collected 
by the operation monitoring module, and includes a function such as 
a search that can be performed by a general database. 

10 [0007] 3 is an operation pattern analysis module which detects one 
or more sequences of operations which appear with frequency 
exceeding a standard frequency, from the operation details, the 
operation state and information regarding the operation order, and 
makes the one or more detected sequences of operations as one or 

15 more operation patterns. 4 is an operation pattern database which 
accumulates the one or more operation patterns analyzed by the 
operation pattern analysis module, and includes a function such as a 
search performed by a general database. 

[0008] 5 is an operation pattern utilization module which searches 
20 the operation pattern database, and presents the one or more 
operation patterns that can be used in the current operation state. 
The user can perform an operation by selecting the presented one or 
more operation patterns. 

[0009] A system processing according to the present invention is as 
25 follows. First, the operation monitoring module 1 monitors the 
user's operation, and accumulates the performed operation into the 
operation history database 2. Based on the accumulated 
information, the operation pattern analysis module 3 extracts one or 
more operation patterns, and accumulates the one or more 
30 operation patterns into the operation pattern database 4. Then, 
the operation pattern utilization module 5 obtains the one or more 
operation patterns from the operation pattern database 4, and 
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presents the obtained one or more operation patterns to the user. 
[0010] Next, details of the processing performed by each module 
will be described. FIG. 2 is a flowchart showing a processing of the 
operation monitoring module 1. As shown in FIG. 2, when the user 
5 starts an operation, the operation monitoring module 1 detects the 
start of the operation (step SI), and obtains the operation state of 
the time when the operation is performed (step S2). Here, the 
necessary condition for performing the operation is called the 
operation state. Then, the operation, the operation state and the 
10 operation performed just before the current operation are 
associated with each other, and accumulated into the operation 
history database (step S3). 

[0011] FIG. 3 is a flowchart showing a processing performed by the 
operation analysis module 3. As shown in FIG. 3, at the time of 

15 initial setting, the maximum pattern length is set, and the pattern 
length (len) to be processed is set as 1 (step S4). Then, the 
operation analysis module 3 obtains an operation log within the 
specified range from the operation history database 2, and obtains 
the number (size) of operations included in the log. The specified 

20 range can be changed by setting as follows: from the operation start 
to the operation end; and from certain time on dd/mm/yy to certain 
time on dd/mm/yy (step S5). Then, a loop processing is performed 
from the time when the operation pattern length is 1 to the time of 
MAXLEN (step S6). Within the loop of the step S6, a loop 

25 processing is performed that increases counter (i) from the head of 
the operation log to w size-len-l st " (step S8). Within the loop of the 
step S8, the operations from the "i"th operation to the Nth operation 
(N is a number of the operation pattern length) included in the 
operation log are stored as an operation pattern candidate (step S9). 

30 After the loop processing is finished, appearance frequency is 
calculated per obtained operation pattern candidate (step S12). In 
the case where the calculated appearance frequency is equal to or 
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more than the specified appearance frequency, the appearance 
frequency is accumulated into the operation pattern database (step 
S13). 

[0012] FIG. 4 is a flowchart showing a processing of the operation 

5 pattern module 5. As shown in FIG. 4, first, an operation state is 
obtained, the operation state being fulfilled by the current calculator 
system (step S14). Then, the operation pattern database 4 is 
searched for one or more operation patterns which can be performed 
in the obtained operation state (step S15). A group of operation 

10 patterns obtained by the search are arranged in the order of use 
frequency (step S16), and presented to the user (step S13). In the 
case where the user selects an operation pattern from the presented 
group of operation patterns, a series of operations are automatically 
performed according to the selected operation pattern (step S18). 

15 [0013] Next, a simple example of the embodiment will be described. 
It is assumed that in the operating system (hereinafter referred to 
as OS) to which the present invention is applied, a user customarily 
performs the following operations at the start of the operations to be 
performed that day: checking electronic mails; starting up the 

20 browser; and opening a specified document using a word processor. 
In such case as described above, the operation monitoring module 1 
records the operation history as shown in FIG. 6 into the operation 
history database 2. Since the steps 19 to 23 as shown in FIG. 6 
appear every day, the operation pattern analysis module 3 

25 accumulates the steps as an operation pattern into the operation 
pattern database 4. After the operation pattern is accumulated as 
described above, the operation pattern utilization module 5 presents, 
to the user, the accumulated operation pattern as the operation 
pattern which can be used at the time of the next start-up. In such 

30 case as described above, five operations can be performed by one 
operation of selecting the presented pattern. Thus, the operation 
efficiency of the calculator system can be improved. 
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[0014] The operation monitoring module 1 includes a function of 
identifying the user. The operation pattern analysis module 3 and 
the operation pattern utilization module 5 add information for 
identifying the user and operate the database. The operation 
5 history database 2 and the operation pattern database 4 associate 
the accumulated information with the information for identifying the 
user. 

[0015] In FIG. 7, a processing of identifying the user is performed 
first (step S24). Then, the operation history is accumulated into 

10 the operation history database so that each operation history can be 
identified per user (step S25). One or more operation patterns are 
extracted and accumulated into the operation pattern database, the 
operation patterns reflecting the one or more operation details for 
each user (step S26). One or more operation patterns associated 

15 with the user are presented, using the extracted one or more 
operation patterns (step S27). 

[0016] Next, an example of applying the present invention to an OS 
will be described. Here, it is assumed that there are two users A 
and B. The user A mainly creates Computer Graphics (CG), and the 
20 user B creates distribution documentation and processes 
accounting. 

[0017] First, the user performs a log-in operation on the OS. Here, 
the user can be identified (step S24). After the log-in operation, 
the user A performs operations related to the CG creation. These 
25 operations are recorded as the operation history of the user A (step 
S25). Then, one or more operation patterns associated with the 
user A are extracted (step S26). 

[0018] On the other hand, after the user B performs operations, the 
operations of using the word processor and spreadsheet software 
30 are recorded (step S25). Then, one or more operation patterns 
associated with the recorded operations are extracted (step S26). 
After the one or more operation patterns are extracted for each user, 
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when the user A performs operations, the one or more operations 
related to the CG creation are presented; and in the case where the 
user B performs operations, the one or more operation patterns 
related to the word processor and spreadsheet software are 
5 presented (step S27). 

[0019] As described above, the users are identified. Then, the one 
or more operation patterns associated with the identified user are 
extracted and presented. Thereby, efficiency of the operations 
performed on the calculator system can be improved, while 

10 reflecting the characteristics of each user. 

[0020] Moreover, FIG. 5 is a diagram showing a configuration which 
additionally includes an operation pattern editing module 6 that can 
search for, extract and register one or more operation patterns 
without connecting to the operation pattern analysis module 3. By 

15 using the function of operation pattern editing, standard patterns or 
operation patterns for particular situations are created from 
operation patterns of a plurality of systems or operation patterns of 
a plurality of individuals. The operation patterns created as 
described above are registered into the operation pattern database 

20 where operation patterns are not registered yet. Thereby, even in 
the case where another user does not newly extract operation 
patterns from operation history, efficiency of operations can be 
improved by using the operation patterns. 
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